Abstract. According to the shortage of the traditional offset line in Doherty power amplifier, a new offset line technique is proposed to match carrier amplifier with the load and to improve the performance of the Doherty amplifier. By simulation of the computer software, a higher efficiency is obtained using the new offset line comparing the two kinds of offset lines. The new offset line matching technique could be applied in the system with high linearity and low power operation.
Introduction
In modern wireless communication systems, Doherty has become the most promising technology in the amplifier design for its characters as following:simple structure, low cost, easy implementation, low influence on system linearity, adaption to high efficiency transmission of modern wireless signal with high PAPR.
I Principles of Doherty Amplifier
The classic structure of the Doherty power amplifier circuit is shown in Fig.1 . It consists of two amplifiers, that is the carrier amplifier and peak amplifie [1] . The carrier amplifier operates in Class AB or Class B and the peak amplifier operates in the class C. The two amplifiers are connected in parallel. A quarter-wavelength transmission line at the end of the carrier amplifier plays the role of impedance transformation. And a quarter wavelength transmission line in front of the peak amplifier plays the role of phase compensation. The peak amplifier begins to work when the carrier amplifier is close to saturation. In this way, more current will be reached when the carrier amplifier is close to saturation by reducing apparent impedance of carrier amplifier. Higher efficiency will be obtained at the range of 6 dB of saturation output fallback of power amplifier by the method [2] . 
II Offset Line Matching Technique
The following are problems of practical application of Doherty amplifier. Certain open circuit resistance and parasitic capacitance are exsited between the drain-source when the the peak amplifier does not work at low-power state. The load of carrier amplifier will display an impedance through the matching network, resulting in power leak of the carrier power amplifier to the peak amplifier. The output impedance of the carrier amplifier Zopt matches to 50 Ω in the case of high power. While the load impedance turns into 100 Ω in the case of low-power, which makes mismatch with Zopt. Aim at the above-mentioned problems, offset line method is referred in the literature [3, 4] , that is, a transmission line whose characteristic impedance is 50 Ω is added at the back of carrier amplifier and peak amplifier. They are called carrier offest line and peak offest line in the paper. For the peak offset line, output impedance of the peak amplifier has very low resistance and a strong capacitive at low-power state, as shown in A point of Fig.2 . The peak amplifier can be approximate open when the output impedance is adjusted to the high resistance area by adjusting the transmission line of 50 Ω. In Fig.3 ,let the output impedance of the peak amplifier be ZA, then the following is the reflection coefficient [5, 6] .
The length of offest line of the peak amplifier is as follows.
(2)  is used as wave length， A  is used as phase.
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For the carrier offset line, Zpopt is set as the best output power impedance of the carrier power amplifier in load traction. Zeopt is set as optimum efficiency impedance when the output power of carrier amplifier is only half of saturation power. Zpopt and Zeopt are both impedance seen from the drain of carrier amplifier. Zpopt is matched to 50 Ω by matching network at high-power state. While at low-power state, Zpopt must be matched to 100 Ω and the amplifier should be saturated in advance in order to obtain greater efficiency. When Zeopt is matched to the circle 1 in figure 2 by the same matching network, Zeopt can be matched to 100 Ω by the length adjustment of carrier offset line. However, the output impedance of Zeopt after the matching network isn't on circle 1 in figure 2 in the actual situation. And Zeopt can't match to 100 Ω by the length adjustment of carrier offset line.
To solve this problem, the concept of analogous offset line is adopted in the paper. And the carrier amplifier matches with the load of 100 Ω at low power state while changing characteristic impedance and length of the offset line. The following is ABCD matrix of the matching network designed by Zpopt. 
Z 0 is characteristic impedance of analogous offset line and is angle of analogous offset line. After inserting analogous offset line, great efficiency will be obtained when the optimal efficiency impedance Zeopt of the carrier amplifier is matched with load of 100Ω at low power state. Because Zeopt and Zpopt is more or less the same and the real part of Zeopt is smaller than that of Zpopt, the result will be close to 50Ω. It will have little effect on system performance.
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III Computer software simulation ADS software is adopted as simulation tool. LDMOS tube MRF6VP3450H of Freescale corporation is selected. It is a pair-tube. The working frequency band is between 470 and 860 MHz. Its gain is 22 dB. The maximum output power is 450W. Doherty power amplifier can be easily achieved by using it. Power added efficiency curve of Doherty amplifier is shown in Figure 6 . The simulated results is shown in figure (a) when offset line of 50 Ω is used in the carrier amplifier. The simulated results is shown in figure (b) when analogous offset line is used in the carrier amplifier. It can be sen that the performance of analogous offset line of Z0 is better than offset line of 50Ω at low power by the comparision between (a) and (b) in Fig.4 . The efficiency improvement is 9.592% at the first peak. The efficiency improvement is 9.592% at the output power of 50dBm. The efficiency improvement is 4.447% at the output power of 45dBm. The efficiency is declined slightly at medium power and high power, however, the efficiency is still high.
IV Conclusion
The efficiency performance of Doherty amplifier has greatly improved after using analogous offset line technology. In order to obtain higher output power, the balanced Doherty amplifier whose UHF band is 150W is designed combined with the balanced amplifier. The system indicators meet the relevant requirements of the digital television system for the power amplifier, which has practical application value.
